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Description 

This invention refers in general to air-condition- 
ing systems for vehicles, for example motor cars. 

The term "air-conditioning systems" is intend- 
ed to indicate in general all systems and devices 
whose main function is to render the ambient con- 
ditions in the vehicle's passenger compartment as 
favourable and pleasant as possible for the persons 
occupying it. According to well-known principles, 
this result may be achieved by adjusting various 
environmental parameters, such as firstly tempera- 
ture and humidity, and secondly the general heat- 
ing or cooling of the passenger compartment. 

In addition to the most simple air-conditioning 
systems, whose operation is adjusted simply by 
commands issued by the driver or passengers with 
no actual retroactive monitoring action, there are 
systems with at least one thermostatic (or similar) 
sensor located in the passenger compartment 
whose output signal is used to drive the air-con- 
ditioning system with the aim of achieving the 
desired ambient condition identified by the driver 
or passengers by adjusting a relevant control. 

However, the speed and precision with which 
the air conditioning system responds to the re- 
quirements expressed generally depend on the ex- 
ternal climatic conditions. Obviously, if a desired 
temperature of 20* is set in the passenger com- 
partment, this condition is reached more rapidly 
and more precisely if the external temperature is 
similar to this level, rather than if the external 
ambient temperature is much higher or lower than 
the desired level. 

For this reason, some particularly sophisticated 
air-conditioning systems employ several sensors 
located outside the motor vehicle whose function is 
to identify the ambient conditions outside the ve- 
hicle and accordingly to regulate the intensity of 
intervention of the active devices (for example for 
heating or cooling) of the air conditioning system. 
All this is not only in order to ensure that the 
letter's action is more rapid, but also to avoid this 
action being too sudden and causing, for example, 
an undesired rapid lowering of temperature in the 
passenger compartment when the temperature dif- 
ference to be made up is only small. 

It should be remembered that the air-condition- 
ing action basically involves a transfer of energy to 
and from the passenger compartment, in accor- 
dance with the situations that are present from time 
to time. 

In general, the extensive application of such 
sophisticated air conditioning systems meets with 
two basic difficulties. 

Firstly, the adoption of sensors for measuring 
the external environmental conditions on the whole 
constitutes a costly solution, both because of the 
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intrinsic cost of the individual sensors which natu- 
rally have to be precise and reliable, and because 
of the need to connect the sensors to processing 
units located Inside the motor vehicle for controlling 

6 the air-conditioning system. 

Secondly, in order for the action of the adjust- 
ment on the air-conditioning system to be truly 
effective, it is necessary to be able to process the 
signals produced by these sensors in accordance 

70 with fairly refined algorithms. This requirement is 
then accompanied by the decision, virtually im- 
perative with regard to electronic systems intended 
to be installed in motor vehicles, to use simple and 
light systems of small dimensions, resistant to a 

75 generally unfavourable environment like that of a 
motor vehicle, which in practice means having very 
simple electronic processing devices with generally 
limited capacities, also in terms of amount of avail- 
able memory. If these requirements are to be met, 

20 then the adjustment model must be simplified, 
which naturally leads to results that are not ideal. 

The aim of this invention is to overcome the 
above-mentioned difficulties by providing a sensor 
unit which simply and precisely incorporates the 

25 functions normally perfomned by systems that 
comprise several sensors for measuring the exter- 
nal environment, with the associated processing 
circuits. 

According to this invention, this aim is 

30 achieved thanks to a sensor unit for air conditioning 
systems which has the characteristics specifically 
referred to in the claims below. 

Very briefly, this invention is based on the 
recognition of the fact that, by having a "model 

35 environment" to be air-conditioned outside the mo- 
tor vehicle (for example on the roof), and proceed- 
ing from time to time with its air conditioning in 
accordance with the specific requirements (which 
may usually be achieved very quickly, in view of 

40 the small dimensions of the model environment), it 
is possible to obtain a precise and reliable indica- 
tion (which, because of the very speed with which 
the model environment Is air-conditioned, is per se 
of a predictive nature) of the amount of energy the 

45 air-condition system has to transfer to or from the 
vehicle's passenger compartment in order to obtain 
the desired effect. In one possible embodiment, the 
model environment to be air-conditioned may be 
defined by a reduced scale model of the motor 

50 vehicle, which can evidently be simplified so as to 
assume the typical characteristics of a mock-up. 

In one particular aspect, this invention is also 
based on the recognition of the fact that, with 
reference to such a sensor unit, provided the start- 

55 ing temperature is the same and temperature 
changes are reasonably small, the amount of en- 
ergy that has to be taken from the model environ- 
ment to obtain a reduction in the temperature of 
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this environment is basically the same as the 
amount of energy that has to be brought into the 
environment In order to obtain a temperature 
change of the same extent but In the other direc- 
tion, in other words heating. Hence, in the model 
environment to be air-conditioned, it is sufficient to 
fit simplified air-conditioning devices which can ef- 
fect an air-conditioning action involving an increase 
in temperature. 

The invention will be described below, purely 
as an example which is not limiting, with reference 
to the attached drawings, in which: 

Figure 1 illustrates schematically the structure of 
a motor vehicle equipped with an air-condition- 
ing system to which a sensor unit according to 
the invention is fitted, 

Figure 2 Illustrates In greater detail the features 
of a sensor unit according to the invention, and 
Figure 3 illustrates, in the form of a block dia- 
gram, the general electrical connection layout of 
a sensor unit according to the invention within 
the context of its air-conditioning system. 
In Figure 1 , a motor vehicle, such as a motor 
car, generally indicated 1, is fitted with an air- 
conditioning system 2 intended to effect the air- 
conditioning (in the generally accepted meaning of 
this term specified in the introduction to this de- 
scription) of the motor vehicle's passenger com- 
partment. 

To this end, the air-conditioning system 2 com- 
prises heaters, cooling devices, de-humidifiers, etc. 
all per se of a well-known nature. These devices 
therefore do not need to be specifically described 
herein, since such a description is not relevant to 
an understanding of the invention. 

Similarly, it is a known fact (see Figure 3) that 
the system 2 may be fitted with a control system 
comprising at least one control unit 3, for example, 
consisting of a linear sliding selector (so-called 
"slider") on which the driver or passengers may 
select the temperature level they wish to maintain 
in the passenger compartment. The system 2 (at 
least in the embodiment described herein) is also 
associated with a sensor 4 in the passenger com- 
partment which measures the conditions In the 
compartment, particularly in order to check whether 
the conditions selected by the motorists have been 
achieved. 

Naturally (this too according to well-known cri- 
teria) there may be several control components 3 
for Identifying various parameters (for example 
temperature, humidity, etc.). 

Similarly the sensor 4 need not necessarily be 
a sensor of a purely thermometric nature. For ex- 
ample, it may consist of sensor for comfort or 
environmental ease such as that described in the 
Italian patent 1.183.980. 



It is also known that the system 2 (in particular 
the so-called control unit or processing unit - usu- 
ally electronic - which controls Its operation) may 
have an input 5 that receives a signal which in 

5 general identifies the ambient conditions outside 
the vehicle (more precisely, outside the vehicle's 
passenger compartment) so as to adjust accord- 
ingly the intensity of the air-conditioning system's 
action in order to achieve the desired final con- 

70 ditions quickly and in a stable manner. 

In general, in the solutions according to known 
technology to which reference has been made in 
the introduction to this description, the signal 
reaching the input 5 Is obtained from measurement 

75 signals generated by several sensors located out- 
side the motor vehicle's passenger compartment 
by means of processing based on a rather complex 
mathematical model. 

Furthermore, it should be noted that, at least in 

20 some systems in which the action of measuring the 
external environmental conditions is particulariy re- 
fined, it is also possible to do without the internal 
environmental sensor 4. All this Is in accordance 
with a solution which can also be applied in the 

25 case where the signal reaching the input 5 is 
generated by a sensor according to the invention. 

In this respect, it is reiterated that the structure, 
characteristics and general operating criteria of 
components 2, 3, 4 and 5 mentioned above must 

30 be considered to be of well known technology and 
so do not require a particular description herein. 

The sensor according to the invention, gen- 
erally indicated 10, comprises a casing usually 
intended to be mounted outside the motor vehicle's 

35 passenger compartment. 

For reasons which will become clearer from the 
following description, It is naturally preferred for the 
sensor according to the invention to be placed in a 
position where it may reproduce as accurately as 

40 possible the position of the motor vehicle 1 in 
relation to the surrounding environment (especially 
with regard to exposure to the sun, etc.). For this 
reason, it may be considered preferable to place 
the sensor unit 10 on the motor vehicle's roof, for 

45 example near the middle point of the top edge of 
the windscreen (the so-called "aerial point"). 

As may be better appreciated from the detailed 
view of Figure 2, the casing of the sensor unit 10 in 
practice consists of a mock-up or model of the 

50 body of the motor vehicle 1 . In the embodiment to 
which reference has been made by way of a non- 
limiting example, the motor car 1 is a normal three- 
compartment saloon car and the casing of the 
sensor unit 10 schematically reproduces the char- 

55 acteristics of the motor vehicle's bodywork. For 
example, in a successfully tested sensor, the cas- 
ing consists of a prism of trapezoidal section about 
17 mm wide, whose vertical trapezoidal faces have 
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a larger base of about 46 mm, a smaller base of 
about 15 mm and a height of about 11 mm. It Is 
basically a schematic model, to approximately 
1/100 scale, of the motor car 1. In any case, the 
model could also be larger, for example to a scale 
of about 1/50. To render the modelling of the motor 
vehicle's passenger compartment more accurate, 
the casing 10 may contain one or more transparent 
areas 12 for reproducing the behaviour of the win- 
dow panes of the motor vehicle 1, especially for 
the purpose of simulating the phenomenon of in- 
solation. 

Naturally, the sensor unit 10 could be of a 
radically different shape, for example, with a gen- 
erally ovoid casing. 

The casing of the sensor unit 10 is preferably 
made from a transparent plastics material (for ex- 
ample Plexiglas. PVC, etc.) in which the areas 
other than the areas 12, intended to reproduce the 
behaviour of the glazed openings of the motor 
vehicle's passenger compartment, have k>een 
shaded. 

Furthermore, the cavity inside the casing of the 
sensor unit 10 can either be empty or filled with a 
thermal insulating material whose strength of action 
depends on the specific application requirements. 

The casing of the sensor unit 10 generally 
contains an environmental sensor 13 (for example 
a sensor which is basically similar to the sensor 4, 
such as a thermometric sensor) and an air con- 
ditioning device consisting, for example, of a resis- 
tor 14 (possibly associated with a cooling device, 
for example a Peltier effect cell - not illustrated) 
whose function is to produce heating (or cooling) of 
the space Inside the sensor's casing. In the cur- 
rently preferred form of embodiment of the inven- 
tion, the sensor 13 consists of a thermistor formed 
from a copper wire wound round a core 13a. 

The heating element 14 instead consists of a 
resistor which is separated from the sensor 13 by a 
baffle 100. This baffle, consisting of a heat-insulat- 
ing material (for example Vetronite or a similar 
material), usually extends along the vertical median 
plane of the sensor so that the sensor 13 and the 
resistor 14, which also extend along the length of 
the sensor unit, are on opposite sides. In this way 
the sensor 13 Is prevented from being heated 
directly by the resistor 14, which would falsify the 
detection results. Furthermore, a further copper 
wire 14a may be wound round the resistor 14 to 
constitute a further thermistor (and hence another 
thermal sensor) which may be used, for example, 
to detect a failure in operation of the resistor 14. 

According to criteria which, per se, are known 
and do not need to be specifically referred to 
herein (in this respect useful reference may be 
made, for example, to the description of Italian 
patent 1.183.980), the sensor 13 and the heating 



element 14 may also in fact be combined in a 
single heat-sensitive resistive component. For sim- 
plicity of explanation, however, specific reference 
has been made in this description to the presence 
5 of two separate components. 

A control and processing circuit, indicated 15, 
is interposed between the sensor unit 10 and the 
air-conditioning system 2 (and the components fit- 
ted to it). 

70 The circuit 15 is basically intended to carry out 
two different functions. 

Firstly, it must be sensitive to the control ad- 
justment action performed by the motorist: in prac- 
tice, as schematically simplified herein, it must be 

75 sensitive to the air-conditioning adjustment select- 
ed by the motorist. With reference to the most 
common case, it is assumed herein that the circuit 
15 is capable of detecting the pre-selected tem- 
perature level set on the slider 3. 

20 Secondly, the circuit 15 is intended to process 
a signal which identifies the characteristics of the 
air-conditioning action performed inside the sensor 
unit 10, with a view to using this signal as a control 
signal to be supplied to the input 5 of the system 2 

25 for regulating the action of the air-conditioning sys- 
tem of the motor vehicle. 

In practice, the output signal coming from the 
slider 3, in which the motorist selects the desired 
temperature, is sent to one of the inputs (for exam- 

30 pie, the non-inverting input) of a comparator mod- 
ule 16 whose other input receives the output signal 
of the environmental sensor 13 present in the sen- 
sor unit. The deviation signal thus obtained Is sent 
firstly to a +/- sign detection module 17 (whose 

35 function will be explained below) and secondly to a 
module 18 which controls the action of the resistor 
14, whose function is to air-condition the model 
environment inside the sensor unit 10, thus simulat- 
ing the air-conditioning action to be performed in 

40 the passenger compartment of the motor vehicle. 

The signal generated by the module 18, In 
other words, the signal driving the resistor 14, is 
transferred to another detection module 19, usually 
with integrating or counting characteristics, which 

45 supplies to its output a signal which, after being 
processed in a module 20 (for example a square- 
forming module), is transferred to the input 5 of the 
air-conditioning system 2. 

Moreover, it is evident that the processing 

50 functions carried out by the modules indicated 16, 
17, 18, 19 and 20 may be performed either at the 
level of the circuit itself, for example, by discrete 
electronic components operating on analogue sig- 
nals, or, in accordance with a solution to be consid- 

55 ered preferable, by the processing of digitized sig- 
nals by a processing module (for example, a micro- 
processor) which may be incorporated in the con- 
trol module of the air-conditioning system 2. 
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The detection module 19 usually consists of a 
counter which is activated by the module 18 to- 
gether with the resistor 14. so that it can supply to 
its output (towards module 20) a signal identifying 
the activation time (also in successive intervals) 
required by the resistor 14 to carry out the action 
of controlling the conditions in the sensor unit's 
model environment. 

Let it be supposed, for example, that the motor 
vehicle 1 (and hence its passenger compartment 
and, consequently, the sensor unit 10 with the 
model environment therein) are at a temperature of 
15* with the vehicle 1 parked. 

The motorist enters the vehicle and, consider- 
ing that this temperature Is too low, activates the 
air-conditioning system by setting a temperature of 
20* on the slider 3. 

At the output of the comparator module 16 
there will therefore be a signal indicating the de- 
viation existing between the temperature set on the 
slider 3 (20*) and the temperature measured by 
the sensor 13 (15*). This signal, Indicating a de- 
viation of 5 • , determines the activation of the mod- 
ule 18 which in turn supplies the resistor 14, The 
latter heats up and transfers heat to the environ- 
ment inside the sensor unit 10 ("model environ- 
ment"). Naturally, if the resistor 14 is damaged and 
does not carry out the required heating action, the 
sensor 14a will send a corresponding signal to the 
module 18, which in turn will issue a warning signal 
to the system 5, also indicating to the motorist (for 
example, via a warning lamp on the instrument 
panel) that the sensor unit 10 is not working. 

When the resistor 14 is working correctly, the 
above-mentioned situation (model environment 
heated by the resistor 14) continues, usually for a 
very short period of time in view of the small 
volume of the environment inside the sensor unit 
10, until the temperature of the environment of the 
sensor unit 10 has reached the desired 20*, in 
other words, when the deviation between the two 
signals present at the input of the comparator mod- 
ule 16 is cancelled. At this point the module 19 
which, as mentioned, is a counter or a timer, will 
detect a signal identifying the time period during 
which the resistor 14 had to be activated in order 
to achieve the desired air-conditioning effect. 

The duration of the intervention by the air- 
conditioning is clearly influenced by the external 
ambient conditions. If, after collecting the vehicle, 
the driver goes to a very hot area (for example, 
moving from a shaded position to a position ex- 
posed to the sun), the air conditioning action will be 
much quicker, since the environment inside the 
sensor unit will also be heated by external sunlight. 
Conversely, if the vehicle moves to a cooler area 
(for example, moving from a closed place to the 
outside with no sunlight and a rather low tempera- 



ture), the air-conditioning action will generally be 
longer. 

In any case, the time necessary for achieving 
the air-conditioning of the environment in the sen- 

5 sor unit 10 is shorter than the period necessary for 
achieving the air conditioning of the passenger 
compartment of the motor vehicle. The latter has a 
much larger volume (for example, by a factor of 
10^ if the sensor unit 10 constitutes a 1/100 model 

10 of the motor car) than that of the environment 
inside the sensor unit, and has glazed openings 
with considerably larger surface areas (generally in 
accordance with a square law with respect to the 
relationship existing between the dimensions of the 

75 vehicle 1 and the dimensions of the sensor unit 
10). 

In any case, the signal supplied by the detec- 
tion module 19 constitutes an optimum indication 
of the extent of the required air-conditioning action, 
20 In general, of the amount of energy that has to be 
transferred to the motor vehicle's passenger com- 
partment in order to achieve the desired air-con- 
dition. 

All this is in accordance with generally predic- 

25 tlve criteria since, as has been observed, the air- 
conditioning of the environment inside the sensor 
unit 10 is performed in a shorter time than that 
necessary for achieving the air-conditioning of the 
motor vehicle's passenger compartment. 

30 The signal produced by the module 19 thus 
constitutes a good parameter for driving the opera- 
tion of the air-conditioning system. This signal will 
naturally be all the more valid the more precisely 
the sensor unit 10 reproduces the characteristics of 

35 the vehicle and especially of its passenger com- 
partment. Thus, apart from the geometry of the 
areas in question (especially of the transparent 
surfaces through which sunlight penetrates), it is 
important to bear in mind other parameters which 

40 play a significant role in the overall temperature 
behaviour of the passenger compartment (for ex- 
ample , the nature of the seat upholstery and door 
trim, whether there is any insulation inside the 
doors and sides of the motor car, etc.). 

45 All these parameters can easily be defined 
once and for all, perhaps on an experimental basis. 
When the geometric characteristics of the sensor 
unit 10 are defined. 

Naturally, it is also possible to take account of 

50 such factors in the embodiment of the processing 
law herein expressed symbolically by module 20. 

As mentioned, in a particularly simple embodi- 
ment, this module may, in general, be a square- 
generating module for taking account of the fact 

55 that the motor vehicle's passenger compartment 
usually exchanges heat with the outside mainly by 
means of irradiation through the glazed surfaces, 
whose size (and hence the intensity of the iaadia- 
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tion) varies in accordance with the square law In 
relation to the dinnensional proportions between the 
motor vehicle 1 and its mock-up represented by 
the sensor unit 10. 

The example of behaviour described above is 
also reproduced virtually identically, and in a dual 
manner, in the case where, for example, the motor- 
ist sets the slider 3 to a lower temperature than 
that measured by the sensor 13 (and so the sensor 
4), if the cooling component (for example, the Pel- 
tier cell) associated with the resistor is enabled, 
instead of the resistor 14. 

Returning to the above example, it is assumed 
that the motorist has set the slider 3 to a desired 
temperature of 20 • while the ambient temperature 
- present simultaneously in both the passenger 
compartment and the sensor unit 10 - is 25*. 

In this case, at the output of the comparator 
module 16 there will be a deviation signal Indicat- 
ing a temperature difference of 5% but this time 
with a negative sign. This signal is transferred to 
the +/- sign detection module 17, The latter, when 
it perceives that the temperature change desired 
by the motorist (expressed by the selection on the 
slider 3) is of a negative sign, forces onto the non- 
inverting input of the comparator circuit 16 a tem- 
perature reference signal corresponding to a tem- 
perature change of the desired amplitude, but in 
the opposite direction. 

In practice, if, as mentioned, the sensor 13 
indicates a temperature of 25 • and a temperature 
of 20* has been selected on the slider 3, the +/- 
sign circuit 17 forces onto the non-inverting input of 
the comparator circuit 16 a level of signal cor- 
responding to a desired temperature of 30 * . 

The process of conditioning the environment 
inside the sensor unit 10 is thus conducted in 
accordance with the same methods as those de- 
scribed above and so - within a very short time - at 
the output of the detection module 19 there is a 
signal indicating the general amount of energy 
which hat to be applied to the environment Inside 
the sensor unit 10 to obtain the transfer of energy 
corresponding to the desired climate condition (but 
in the opposite direction). This signal is then trans- 
ferred to the processing module 20, which also 
receives from the +/- sign module 17 indication of 
the fact that the signal received from the detection 
module 19 must be interpreted, with regard to the 
transfer to the air-conditioning system 2, as indica- 
tive of an amount of energy that must be removed 
from the motor vehicle's passenger compartment in 
order to obtain the desired condition. 

As mentioned, the fact that the amount of en- 
ergy that has to be transferred to or from the 
environment inside the sensor unit 10 is in practice 
the same, irrespective of the direction of the trans- 
fer (heating or cooling), constitutes an approxima- 



tion model generally valid for small temperature 
variations. At all events, the non-exact equivalence 
of the required amounts of energy depending on 
the direction of the air-conditioning process may be 
5 taken into account (for example on an experimental 
basis) in the processing function performed in the 
module 20. 

Naturally, the principle of the invention remain- 
ing the same, the details of construction and forms 
10 of embodiment may be varied widely from those 
described and illustrated, without thereby departing 
from the scope of the present invention according 
to the claims. 

75 Claims 

1. Sensor unit for vehicle air-conditioning sys- 
tems, the said systems comprising devices (2) 
for controlling the conditions in the vehicle's 

20 passenger compartment which act with an In- 

tensity which is selectively variable in accor- 
dance with at least one relevant control signal 
(5) Indicating the ambient conditions outside 
the vehicle, characterised by the fact that it 

25 comprises: 

- a casing (10) defining an environment to 
be air-conditioned, constituting a model 
environment of the passenger compart- 
ment of the vehicle (1), 

30 - sensor means (13) located in the said 

model environment for generating at 
least one sensor signal indicative of the 
environmental conditions In the said 
model environment, 

35 - energy exchange means (14) located in 

the said model environment, which can 
be activated selectively (18) In depen- 
dence on the sensor signal (13) to effect 
the air-conditioning of the model environ- 

40 ment by means of an energy exchange 

of the appropriate amount with the model 
environment, and 

- detection means (19) for measuring the 
amount of the energy exchange effected 

45 by the energy exchange means (14) to 

control the conditions of the model envi- 
ronment and for generating a model sig- 
nal indicating the amount of energy ex- 
change, the model signal being usable to 

50 generate at least one control signal (5). 

2. Sensor unit in accordance with Claim 1, 
characterised by the fact that the casing (10) 
constitutes substantially a reduced scale model 

55 of the vehicle (1 ). 

3. Sensor unit in accordance with Claim 2, 
characterised by the fact that the casing (10) 
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constitutes substantially a nnodel of the vehicle 
to a scale of about 1/50 to 1/100. 

4. Sensor unit in accordance with any of Claims 1 
to 3, characterised by the fact that the casing 
(10) is mounted in a position generally facing 
the outside of the vehicle (1). 

5. Sensor unit in accordance with Claim 4, 
characterised by the fact that it is mounted on 
the roof of the vehicle. 

6. Sensor unit in accordance with any of Claims 1 
to 4, characterised by the fact that the energy 
exchange means (14) also act as sensor de- 
vices (13) located in the model environment. 

7. Sensor unit in accordance with Claim 1 or 
Claim 5, characterised by the fact that the 
sensor means (13) are essentially ther- 
mometric sensors. 

8. Sensor unit in accordance with any of Claims 1 
to 6, characterised by the fact that the energy 
exchange means (14) are heating means. 

9. Sensor unit in accordance with Claim 1, 
characterised by the fact that heat separation 
means (100) are arranged between the sensor 
means (13) and the energy exchange means 
(14) to prevent the direct heat exchange be- 
tween the energy exchange means (14) and 
the sensor means (13). 

10. Sensor unit in accordance with Claim 1 or 
Claim 8, characterised by the fact that the 
detection means comprise a module (16) for 
establishing whether the air-conditioning of the 
model environment must be effected by 
means of an energy exchange involving an 
addition or a removal with respect to the model 
environment, and also means for driving (17) 
the energy exchange means which, if It is 
detected that the required energy exchange 
involves a removal of energy from the model 
environment, can nevertheless activate the en- 
orgy exchange devices to make an addition of 
energy to the model environment in order to 
effect an air-conditioning action of the same 
extent but in the direction opposite that of the 
requested addition, the signal detected by the 
detection means being indicative of the level to 
be applied to the control signal (5). 

11. Sensor unit in accordance with any of Claims 1 
to 10, characterised by the fact that It con- 
stitutes the only environmental sensor unit as- 
sociated with the air-conditioning system (2). 



12. Sensor unit in accordance with any of Claims 1 
to 10. characterised by the fact that the air- 
conditioning system Is associated with at least 
one other sensor (4) located In the passenger 

6 compartment of the vehicle. 

13. Sensor unit in accordance with Claim 1, 
characterised by the fact that the energy ex- 
change means (14) are associated with further 

70 sensor means (14a) for detecting a failure in 
operation of the energy exchange means. 

Patentansprliche 

75 1. Fuhlerstufe fUr Klimasysteme von Kraftfahrzeu- 
gen, wobei die Systeme Vorrichtungen (2) ent- 
halten. urn die Bedingungen im Fahrgastraum 
des Fahrzeugs zu regein, wobei sie mit einer 
Intensitat wirken, die in Ubereinstimmung mit 

20 zumindest einem Steuersignal (5) veranderbar 

1st, das die Umgebungsbedingungen auBerhalb 
des Fahrzeugs anzeigt, dadurch gekennzeich- 
net, dafi die Fuhlerstufe enthSIt: 
ein Gehause (10). das eine Umgebung festlegt, 

25 die klimatlsiert werden soli, wobei es eine Mo- 
dellumgebung des Fahrgastraums des Fahr- 
zeugs (1) bildet; 

eine FUhlereinrlchtung (13), die in der Modell- 
umgebung angeordnet ist, um zumindest ein 
30 Fuhlersignal zu erzeugen, das die Umge- 
bungsbedingungen in der Model lumgebung 
anzeigt, 

eine Energieaustauschelnrichtung (14), die in 
der Modellumgebung angeordnet ist, wobei sie 

35 wahlweise (18) in Abhangigkeit vom Fuhlersi- 

gnal (13) In Betrieb gesetzt werden kann, um 
die Modellumgebung dadurch zu klimatisieren, 
daB ein Energieaustausch von geeigneter Gro- 
6e mit der Modellumgebung erfolgt, und 

40 eine Abtasteinrichtung (19), um die GroBe des 

Energieaustauschs zu messen, der von der 
Energieaustauschelnrichtung (1 4) ausgefGhrt 
wird, um die Bedingungen der Modellumge- 
bung zu regein und ein Modellsignal zu erzeu- 

45 gen, das die GroBe des Energieaustauschs 

anzeigt, wobei das Modellsignal dazu verwen- 
det werden kann, um zumindest ein Steuersi- 
gnal (5) zu erzeugen. 

50 2. Fuhlerstufe gemaB Anspruch 1. dadurch ge- 
kennzeichnet, daB das Gehause (10) im we- 
senttichen ein Modell des Fahrzeugs (1) im 
verkleinerten MaBstab ist. 

55 3. Fuhlerstufe gemaB Anspruch 2, dadurch ge- 
kennzeichnet, daS das Gehause (10) im we- 
sentllchen ein Modell des Fahrzeugs im MaB- 
stab von etwa 1:50 bis 1:100 ist. 
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4. FUhlerstufe gemSB irgendeinem der Anspruch© 
1 bis 3. dadurch gekennzeichnet, daB das Ge* 
hSuse (10) an einer Stelle befestigt ist, die Im 
allgemeinen der Aufienseite des Fahrzeugs (1) 
gegenuberliegt. 

5. FUhlerstufe gemafi Anspruch 4, dadurch ge- 
kennzeichnet, daB sie auf dem Dach des Fahr- 
zeugs befestigt ist. 

6. FUhlerstufe gemaS irgendeinem der AnsprOche 
1 bis 4, dadurch gekennzeichnet, daB die 
Energieaustauscheinrichtung (14) auch als 
FUhlereinrlchtung (13) wirkt, die in der Modell- 
umgebung angeordnet ist. 

7. FUhlerstufe gemaB Anspruch 1 oder 5, da- 
durch gekennzeichnet, daB die Fuhlerelnrich- 
tung (13) im wesentlichen aus TemperaturmeB- 
fUhlern besteht. 

8. FUhlerstufe gemaB irgendeinem der AnsprUche 
1 bis 6, dadurch gekennzeichnet, daB die 
Energieaustauscheinrichtung (14) eine Heizein- 
rlchtung ist. 

9. FUhlerstufe gemaB Anspruch 1, dadurch ge- 
kennzeichnet, daB eine WSrmetrennelnrichtung 
(100) zwischen der FUhiereinrichtung (13) und 
der Energieaustauscheinrichtung (14) angeord- 
net Ist, um den direkten Warmeaustausch zwi- 
schen der Energieaustauscheinrichtung (14) 
und der FUhiereinrichtung (13) zu verhlndern. 

10. FUhlerstufe gemaB Anspruch 1 oder 8, da- 
durch gekennzeichnet, daB die Abtasteinrich- 
tung einen Modul (16) enthalt. um festzustel- 
len, ob die Klimatisierung der Modellumge- 
bung mit Hilfe eines Energieaustausches erfol- 
gen muB, der eine Erhohung oder Verminde- 
rung im Hinblick auf die Modellumgebung er- 
fordert, sowie eine Einrichtung enthSIt, um die 
Energieaustauscheinrichtung anzusteuern (17), 
die dann, wenn abgetastet wird, daB der gefor- 
derte Energieaustausch eine Entfernung von 
Energie aus der Modellumgebung benotigt, 
trotzdem die Energieaustauscheinrichtung in 
Betrieb setzen kann, um eine Erhohung der 
Energie zur Modellumgebung herzustellen, um 
eine Klimatislerungswirkung von gleicher Gr5- 
Be jedoch in die entgegengesetzte Richtung 
wie bei der geforderten Erhohung hervorzuru- 
fen, wobei das von der Abtasteinrichtung abge- 
tastete Signal den Pegel anzeigt, der an das 
Steuersignal (5) angelegt werden soli. 

11. FUhlerstufe gemaB irgendeinem der AnsprUche 
1 bis 10, dadurch gekennzeichnet, daB sie die 



einzige UmgebungsfUhlerstufe ist, die dem Kli- 
masystem (2) zugeordnet ist. 

12. FUhlerstufe gemSB irgendeinem der AnsprOche 
6 1 bis 10, dadurch gekennzeichnet, daB dem 

Klimasystem zumindest ein weiterer FUhler (4) 
zugeordnet ist, der im Fahrgastraum des Fahr- 
zeugs angeordnet ist. 

10 13. FUhlerstufe gemaB Anspruch 1, dadurch ge- 
kennzeichnet, daB der Energieaustauschein- 
richtung (14) eine weltere FUhiereinrichtung 
(14a) zugeordnet ist. um eine Fehler im Be- 
trieb der Energieaustauscheinrichtung abzuta- 

75 sten. 

Revendications 

1. Unite de capteur destln^e h des ensembles de 
20 conditionnement d'air de v^hlcule, les ensem- 
bles comprenant des dispositifs (2) de reglage 
des conditions dans le compartiment des pas- 
sagers du v^hlcule, agissant avec une intensity 
qui peut varier s^lectivement en fonction d*au 

25 moins un signal correspondant de commande 

(5) Indlquant les conditions ambiantes h Text^- 
rieur du v6hicule, caract§rls6e par le fait qu'el- 
le comprend: 

- un carter (10) d^limitant un environne- 
30 ment destine k subir un conditionnement 

d'aIr et constituant un environnement 
modele du compartiment des passagers 
du v^hicule (1). 

- un dispositif capteur (13) plac4 dans Ten- 
35 vironnement module et destine a cr6er 

au moins un signal de capteur repr^sen- 
tatif des conditions de i'environnement 
dans I'environnement modele, 

- un dispositif (14) d'echange d'energie 
40 place dans I'environnement modele et 

qui peut etre active s^lectivement (18) 
d'apr^s le signal de capteur (13) pour 
assurer le conditionnement d'air de I'en- 
vironnement modele h Taide d'un 4chan- 
45 ge d'energie en quantity convenable 

avec I'environnement modele, et 

- un dispositif (19) de detection destine k 
mesurer la quantity d'energie echangde 
par le dispositif d'echange d'energie (14) 

50 pour le reglage des conditions de I'envi- 

ronnement module et pour la creation 
d'un signal de module Indlquant la quan- 
tity d'6nergie ^chang^e, le signal de mo- 
dule pouvant etre utilise pour la creation 

55 d'au moins un signal de commande (5). 

2. Unite de capteur selon la revendlcation 1, ca- 
ract^ris^e par le fait que le carter (10) consti- 



8 



15 



EP 0 526 426 B1 



16 



tue essentiellement un module k 4chelte r^dui- 
te du v^hicule (1). 

3. Units de capteur selon la revendication 2, ca- 
ractSrisSe par le fait que le carter (10) consti- 
tue pratiquement un module du v^hicule h une 
6chelle comprise entre environ 1/50 et 1/100. 

4. Units de capteur selon Tune quelconque des 
revendications 1 ^ 3, caractSrisSe par le fait 
que te carter (10) est montS en position tour- 
nSe de fagon gSnSrale vers TextSrieur du vShi- 
cule (1). 

5. Units de capteur selon la revendication 4, ca- 
ractSrisSe par ie fait qu'll est monte sur le toit 
du vShtcule. 

6. Units de capteur selon I'une quelconque des 
revendications 1 & 4, caractSrisSe par le fait 
que le dispositif d'Schange d'Snergie (14) agit 
aussi comnne dispositif capteur (13) place dans 
I'environnement nriodfeie. 

7. Units de capteur selon la revendication 1 ou 5. 
caractSrisSe par le fait que te dispositif capteur 
(13) est essentiellement formS de capteurs 
thermomStriques. 

8. Units de capteur selon Tune quelconque des 
revendications 1 h 6, caractSrisSe par le fait 
que le dispositif d'Schange d'Snergie (14) est 
un dispositif de chauffage. 

9. Units de capteur selon la revendication 1, ca- 
ractSrisSe par le fait qu'un dispositif (100) de 
sSparation de chaleur est placS entre le dispo- 
sitif capteur (13) et le dispositif d'Schange 
d'Snergie (14) afin qu'll empeche I'Schange 
direct de chaleur entre le dispositif d'Schange 
d'Snergie (14) et le dispositif capteur (13). 

10. Units de capteur selon la revendication 1 ou 8, 
caractSrisSe par le fait que le dispositif de 
dStection comporte un module (16) destinS h 
Stablir si le conditionnement d'air de Tenviron- 
nement modfele dolt §tre rSalisS par un Schan- 
ge d'Snergie impliquant une addition ou une 
extraction par rapport a I'environnement modu- 
le, et aussi un dispositif de pilotage (17) du 
dispositif d'Schange d'Snergie qui, s'il est dS- 
tectS que I'Schange nScessaire d'Snergie Im- 
plique une extraction d'Snergie de I'environne- 
ment modfele, peut nSanmolns activer les dis- 
positifs d'Schange d'Snergie pour rSaliser une 
addition d'Snergie ^ I'environnement modele et 
assurer une action de conditionnement d'aIr 
avec la memo amplitude mais en sens opposS 



^ celui de Taddition demandSe. le signal dS- 
tectS par le dispositif de dStection Stant reprS- 
sentatif du niveau h appllquer au signal de 
commande (5). 

5 

11. Units de capteur selon I'une quelconque des 
revendications 1 Si 10, caractSrisSe par le fait 
qu'll constitue la seule unitS de capteur d'envi- 
ronnement assoclSe Si I'ensemble (2) de condl- 

10 tionnement d'air. 

12. Units de capteur selon I'une quelconque des 
revendications 1^10, caractSrisSe par le fait 
que I'ensemble de conditionnement d'air est 

75 associS h au moins un autre capteur (4) placS 

dans le compartiment des passagers du vShi- 
cule. 

13. Units de capteur selon la revendication 1, ca- 
20 ractSrisSe par le fait que le dispositif d'Schan- 
ge d'Snergie (14) est assocIS k un autre dispo- 
sitif capteur (14a) pour la dStection d'une pan- 
ne de fonctionnement du dispositif d'Schange 
d'Snergie. 

25 
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